Lithium chloride suppresses the synthesis of messenger RNA for infected cell protein-4 and viral deoxyribonucleic acid polymerase in herpes simplex virus-1 infected endothelial cells.
Patients treated with lithium salts for manic depression had a lower incidence of herpes simplex infections. Initial studies in our laboratory demonstrated that addition of LiCl in cultures of human endothelial cells infected with herpes simplex virus suppressed viral replication and allowed synthesis of host proteins. Based on the above observations, we decided to study the optimal condition for the lithium effect and determine the process of inhibition of viral replication. Endothelial cell cultures infected with herpes simplex virus-1 were exposed to LiCl at various times postinfection. The levels of host and viral mRNAs were measured by Northern and slot blot hybridization. The pattern of protein synthesis was analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and immunoblot and replication was assessed by plaque assay. LiCl inhibited virus replication in a dose- and time-dependent manner as was reflected in the sharp decrease or absence of infectious virus production. The condition for optimal effects of LiCl were the addition of the salt between 0-3 hours postinfection, and at a concentration of 30 mM. LiCl suppressed the synthesis of viral polypeptides, whereas the synthesis of host proteins was maintained. Similar results were observed with phosphonoacetic acid, an inhibitor of viral DNA polymerase. NaCl, at the same concentration as LiCl, did not prevent the virus-induced inhibition of host cell protein synthesis. The level of host mRNA for fibronectin, thrombospondin, collagen type IV, actin, and plasminogen activator inhibitor-1 were maintained in the presence of LiCl. mRNAs for viral proteins, ICP-4 and DNA polymerase were nearly undetectable when LiCl was added with the virus (0 time postinfection). The data indicate that LiCl treatment results in suppression of herpes virus mRNAs, i.e., mRNAs for ICP-4 and DNA polymerase, thereby inhibiting replication. On the other hand, the levels of host mRNAs are maintained to varying degrees depending on the message. The data suggest that a very early step in the process of viral replication is affected by LiCl, since the drug is maximally effective when added with the virus.